Crystal Structure and Biochemical Characterization of Tetrahydrodipicolinate N-Succinyltransferase from Corynebacterium glutamicum.
Tetrahydrodipicolinate N-succinyltransferase (DapD) is an enzyme involved in the biosynthesis of l-lysine by converting tetrahydrodipicolinate into N-succinyl-l-2-amino-6-oxopimelate, using succinyl-CoA as a cofactor. We determined the crystal structure of DapD from Corynebacterium glutamicum (CgDapD). CgDapD functions as a trimer, and each monomer consists of three domains: an N-terminal helical domain (NTD), a left-handed β-helix (LβH) domain, and a β C-terminal domain (CTD). The mode of cofactor binding to CgDapD, elucidated by determining the structure in complex with succinyl-CoA, reveals that the position of the CTD changes slightly as the cofactor binds to the enzyme. The superposition of this structure with that of Mycobacterium tuberculosis shows differences in residues that make up cofactor-binding sites. Moreover, we determined the structure of CgDapD in complex with the substrate analogue 2-aminopimelate and revealed that the analogue was stabilized by conserved residues. The catalytic and substrate binding sites of CgDapD were confirmed by site-directed mutagenesis experiments.